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METHOD O MAKING. 


ARTIFICIAL MAGNETS. 


AA T a Meeting of the Royal Society, on Thurſ- 
4 day the 17th Day of January 1750. the Pre- 
ſident acquainted the Gentlemen there pre- 


ſent, that Mr. John Canton, one of their members, 


who had for a conſiderable time, and with great 
diligence, applied himſelf to the making of Philoſo- 
phical Experiments of various ſorts; had, among 


others, attempted to convey a conſiderable Magne- 


tic Virtue to Bars ot hardened Steel: and that hav- 
ing therein o well ſucceeded, as to be able to 
impregnate ſuch Bars with this Virtue, to as high 
a degree at the leaſt, as any of the ſame weight 
and dimenfions, which he had yet ſeen or heard of; 
and to as high a degree as he apprehended the ſame 
Bars were, in their preſent ſtate, capable of being 
impregnated; he was thereupon ready at that 
time, and prepared, to lay ſome of his Experiments 
to this purpoſe before the Gentlemen of the Society, 
and to ſhew them the whole method and Foun 
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of his Operation : whereby he could, in about half 
an Hour's Time, communicate to ſix Bars of har- 
dened Steel, and at fi) entirely deſtitute of any: 
Magnetic Virtue what ſocver, the utmoſt Virtue they 
were capable of receiving. And that without the 
mediation or aſſiſtance of any Natural. Loadſtone, 
or of any Artificial Magnet, to which any Virtuc 
had before purpoſely and previouſly been conveyed. 
The Preſident then delivered to the Secretary the 
following Paper, containing in Mr. Cantons own 
Words, the whole Deſcription of his Proceſs, with 
the Directions he had drawn up, whereby any other 
perſon might readily perform the ſame. Aſter which 
Mr. Canton immediately exhibited the main Experi- 
ment itſelf, as deſcribed in his Paper, together with 
ſome others, all which ſucceeded greatly to the ſatiſ- 
faction of the Company. But as he feared himſelf, 
that he ſhould not be able, by reaſon of the concern 
he was under in the preſence of ſo many worthy 
perſons, and for whom he had ſo great a reſpect, 
either to make his Experiments to ſo good an ad- 
vantage as they might otherwiſe be made, or to 
vive to his Bars the ſame degree of Strength, which 
he had formerly and frequently given to others of 
the ſame Sort; he was therefore deſirous to refer 
himſelf for ſuch particulars, to what the Preſident 
of the Society had already ſeen and taken minutes 
of, a few days before. And who thereupon reported, 
As he faid he could faithfully do, to the beſt of his 
judgment and obſervation, the following Facts: 
That having been in company with Mr. John 
Ellicot of the Society, at Mr. Cantons Houſe in 
Spital- 


3 J. 
Spital. ſquare, Biſbopsgate ſtreet ; he had there ſeen 


him communicate the Magnetic Virtue, in the man- 


ner deſcribed in his Paper, to ſix Bars of thedimenſions 
therein mentioned, and weighing, one withanother, 


about an Ounce and three quarters 5 cach, Troy W eight. 0 


That theſe Bars were at firſt perfectly indifferent as to 


either end of a Compaſs Needle, but that they did any. 


of them after their impregnation, lift by one of their 


Ends, ſtrongly and diſtinctly, full twenty-eight Troy 


Ounces; the whole operation of giving them their 
Virtue having taken up nearly thirty Minutes. 


That Mr. Canton had beſides ſhewn him at the 


ſame time Two larger Bars, each half an inch ſquare, 


ten inches and an half in length, and weighing nearly 
ten Ounces and twelve peny weight : and that theſe, as 


he was informed, had been mutatis mutandis impreg- 
nated in the ſame manner as the former. That he 
had not indeed himſelf ſeen their Virtue communi- 
cated to theſe Bars, but that he had ſeen a Trial made 
of their Strength, by which one of them had lifted 


in his preſence, by one of its ends, ſeventy- nine 
Ounces and nine peny weight. 


That he had alſo been ſhewn a flat ſemicircular 
Steel Magnet, weighing an Ounce and thirteen 
peny Weight : and that the ſame had liftcd before him, 


by. applying its two ends together to an Iron Wedge, 


ninety Troy Ounces. 


That he. had likewiſe been told by Mr. Canton 
at the ſame time, in what manner the virtue might 


readily be taken away from any of his Bars, which 


Experiment he had alſo ſeen him put in practice. 
And that Mr. Canton had moreover changed in his 


pre- 
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preſence the Polcs of a Natural Loadſtone, by placing 


it in an inverted direction, between the contrary 
Poles of two of his larger Bars, laid down at ſome 
diſtance from cach other, in the ſame ſtrait line con- 
tinued: and that he had even performed this, with- 
out touching the Stone with either of the Bars, and 
only by placing it, in the manner juſt mentioned, 
between their Poles, at the diſtance of about a 
quarter of an inch from cither of them. 


A Method of making Artificial Magnets 
without the uſe of, and "os far ſuperior to, 


any natural D71ES. 


Rocute a dozen Bars; Six of ſoft Steel, each 
three Inches long, one quarter of an Inch 


with two pieces of Iron, each half the length 
of one of the bars, but of the fie breadth and thick- 
ncis; and Six of hard Steel, each five Inches and an 
halt long, half an Inch broad, and three-twentieths 


of an Inch thick, with two pieces of Iron of half 


the length, but the ſame breadth and thickneſs as 
one of the hard bars: and let all the bars be marked 
with a line quite round them at one end. 

Then take an iron Poker and Tongs, (Hg. 19 
the larger they arc, and the longer they have been 
uſed, the better; and fixing the Poker upright be- 


tween 


broad, and one-twentieth of an Inch thick, 
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tween the knees, hold to it near the top one of 
the ſoft bars, having its marked end downward, by 
a piece of ſewing ſilk, which muſt be pulled tight 
; with the left hand, that the bar may not ſlide: chen 
graſping the Tongs with the right hand a little be- 
low the middle, and holding them nearly in a verti- 
cal poſition, let the Bar be ſtroked, by the lower | 
end, from the bottom to the top, about ten Jes: "I 
1 on each ſide, which will give it a Magnctic power 3 
7 ſufficient to lift a ſmall key at the marked end: 
which end, if the Bar: was ſuſpended on a point, 
would turn toward the North, and is therefore 
called the North Pole, and iti unmarked end is, 
for the ſame reaſon, called the South Pole of the 
Bar. 
; Four of the ſoft bars being impregnated after this | 
* manner, lay the other two (Fig. 2.), parallel to — 
. each other, at the diſtance of about one-fourth of 
{ an Inch, between the two pieces of Iron belonging 
\ to them, a North and a South Pole againſt cach _ 2 
piece of Iron: then take two of the four bars al- 
ready made magnetical, and place them together, 
i ſo as to make a double bar in thickneſs, the Nocth 
1 pole of one, even with the South Pole of the other; 
4 and the remaining. two. being put to theſe in ſuch 
a manner as to have two North and two South 
3 Poles together, ſeparate; the North, from the South 
1 Poles at one end by a large pin, and place them per- 
| pendicularly with that end downward, on the mid- 
dle of one of the Parallel Bars, the two North . 
Poles towards its South, and the two South Poles 
W its North ane Slide are ene and 
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forward three or four times the whole length of the 
bar, and removing them from the middle of this, 
place them on the middle of the other bar as before 
directed, and go over that in the.-ſame manner; 
then turn both the bars the other ſide upward, and 
repeat the former operation: this being done, take 
the two from between the pieces of Iron, and 
placing the two outermoſt of the touching Bars in 
their room, let the other two be the outermoſt 
of the four to touch theſe with: and this pro— 
ceſs being repeated till each pair of Bars have been 
touched three or four times over, which will give 
them a conſiderable Magnetic power, put the half 
dozen together after the manner of the four 
(Fig. 3.) and touch with them two pair of the hard 
Bars, placed between their Irons at the diſtance of 
about half an Inch from each other: then lay the 
ſoft bars aſide; and with the four hard ones let the 
other two be impregnated (Fag. 4.), holding the touch- 
ing Bars apart at the lower end near two-tenths of 
an Inch, to which diſtance det them be ſeparated 
after they are ſet on the parallel Bar, and brought 
together again before they are taken off: This be- 
ing obſerved, proceed according to the- method de- 
ſeribed above, till each pair have been touched two 
or three times over. But as this vertical way of 
touching a Bar wull not give it quite ſo much of 
the Magnetic virtue as it will receive, let each pair + 
be now touched once or twice over, in their pa- 
rallel poſition between the Irons (Fig. 5. ), with two 
of the Bars held horizontally, or nearly ſo, by draw- 
ing at the ſame time the North, of one from the 
middle over the South end, and the South of the 
other 


9 
other from the middle over the North end of a 
parallel Bar; then bringing them to the middle a- 
gain without touching the parallel Bar, give three 
or four of theſe horizontal ſtrokes to each ſide. 
The horizontal touch, after the vertical, will make 
the bars as ſtrong as they can poſſibly be made: as 
appears by their not reccivingany additional firength, 


when, 6, wentlcs) tenet ln giren bf a greater num- 
| ber, and the horizontal by Bars of a ſuperior Mag: 
netic power. This whole. proceſs. may be gone 
thro' in about half an hour, and each of the larger 
Bars, if well hardened *, .may be made to lifttwenty- 
eight Troy Ounces, and ſometimes more. And 
when theſe Bars are thus impregnated, they will give 
to an hard Bap of the ſame ſize, its full virtue in leſs 
than two Minutes : and therefore will anſwcr all the 
purpoſes of Magnetiſm in Navigation and experi- 
mental Philoſophy, much better than the Loadſtone, 
which is well known not to have ſufficient Power 


— 


* TheSmith's manner of hardening Steel whom I have chiefly em- 
ployed, and whoſe, Bars have. conſtantly proved better than any I 
could meet with beſide, is as follows: Having cut a ſufficient quantity 
of the leather of old Shoes into very ſmall pieces, he provides an 
Iron Pan, a little exceeding the length of a Bar, wide enough to 
lay two fide by ſide without touching each other or the Pan, and 
at leaſt an Inch deep. This Pan he nearly half-fills with the bits of 
leather, upon which he lays the two Bars, having faſtened to the 
end of each a ſmall wire to take them out by : he then quite fills 
the Pan with the leather, and places it on a gentle flat Fire, cover- 
Ing and ſurrounding it with Charcoal. The Pan being brought to 
ſomewhat more than a red heat, he keeps it ſo about half an hour, 
and then ſuddenly quenches the Bars in a large Quantity of cold 
Water. | 5 | 
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to impregnate hard Bars. The half dozen being put in? 
to a Caſe (Eig. 6. ), in ſuch a manner, as that two Poles 
of the ſame denomination may not be together, and 
their Irons with them as one Bar, they will retain 
the Virtue they have received: But if their Power 
ſhould, by making Experiments, be ever ſo far impair- 
ed, it may be reſtored without any foreign A tics 


in a few minutes. And if, put of curioſity, a much 
larger ſet of Bars ſhould 'be required, theſe will 


communicate to them a ſufficient power to proceed 


with, and they may in a ſhort time, by the fame 
method, be * to their full er 
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to impregnate hard Bars. The half dozen being g put in 
to a Caſe (Eig. 6. ), in ſach a manner, as that two Poles 
| of the ſame denomination may not be together, and 
their Irons with them as one Bar, they will retain 
the Virtue they have received: But if their power 
ſhould, by making Experiments, be ever ſo far impair- 
ed, it may be reſtored without any foreign aſſiſtance 
in a few minutes. And if, out of curioſity, a much 
larger ſet of Bars ſhould be required, theſe will 
communicate to them a ſufficient power to proceed 
with, and they may in a ſhort time, by the ſame 
method, be brought to their full TS 
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